Conformational changes in proteins in vitro as a means of predicting the acute toxicities of chemicals.
Experimental data are presented on ovalbumin denaturation (OD, EC10) and human acetylcholine esterase (AChE) inhibition (IC50) in vitro, following exposure to the chemicals used in the international Multicentre Evaluation of In vitro Cytotoxicity (MEIC) programme. Data were obtained for 40 (OD test) and 43 (AChE test) of the 50 MEIC chemicals. These data were compared with similar data from other methods used in the MEIC programme, and good correlations (R2) were obtained with data from MEIC studies on cell lines: 0.80 for human, 0.81 for other animal, and 0.78 for fish cell line IC50 values and AChE values, and 0.76 for human, 0.69 other animal and 0.75 for fish cell line IC50 values and OD values. The correlation increased substantially, if chemicals which freely cross the blood-brain barrier were solely considered, with R2 = 0.90 for human, 0.90 for other animal, and 0.82 for fish cell line IC50 values and AchE values, and 0.87 for human, 0.86 for other animal, and 0.92 for fish cell line IC50 values and OD values, in this case. Such chemicals are the main cause of non-specific depression of the central nervous system (CNS). The AChE IC50 permits a good prediction of human acute toxicity, similar to the IC50 values obtained with human cell lines and the same MEIC chemicals. These results confirm the basal toxicity hypothesis formulated by Björn Ekwall. It is concluded that in vitro methods based on the disruption of the functions of the proteins vital for body operation can be used as an alternative to the cell culture methods, when non-specific toxic effects of chemicals on humans and animals are evaluated.